Disease progression has become an important issue for the management of lower urinary tract symptoms/benign prostatic hyperplasia (LUTS/BPH). Although several risk factors have been identified, no specific patient risk profiles have been established that can be useful in the day-to-day management of LUTS/BPH. In this study, an international panel of urologists developed a risk classification based on the attribution of a risk score to 243 unique patient profiles. From the perspective of clinical decision making, it was concluded that postvoid residual, symptom severity and maximum flow rate are the most relevant determinants of the risk of disease progression.
Introduction
Disease progression has become an important issue in the ongoing debate on the appropriate management of lower urinary tract symptoms suggestive of benign prostatic hyperplasia (LUTS/BPH). Community-based studies and randomised controlled trials (RCTs) have identified several clinical parameters that are associated with the risk of symptom deterioration, serious complications such as acute urinary retention (AUR) and/or the need for invasive therapy. [1] [2] [3] [4] [5] [6] [7] These include age, prostate volume, prostate-specific antigen (PSA), symptom severity, maximum flow rate (Q max ), and postvoid residual (PVR). [1] [2] [3] [4] [5] [6] [7] The relevance of identifying patients at different risk of disease progression has become manifest since recent studies have shown that long-term treatment with a 1 -adrenoceptor (AR) antagonists, 5a-reductase inhibitors (RIs) and their combination reduce the risk of clinical progression, AUR, and the need for invasive therapy. 6 However, the a 1 -AR antagonist doxazosin only reduced the occurrence of AUR compared to placebo in patients with a low-to-intermediate PSA, whereas combination therapy of the a 1 -AR antagonist with the 5a-RI finasteride provided the largest benefit with regard to reducing the development of AUR and need of invasive therapy, in particular in high-risk patients such as those with a high PSA/large prostate volume. 8 In order to be able to determine the most appropriate treatment strategy (watchful waiting, medication, (minimally) invasive therapies) in relation to the probability and magnitude of disease progression, we need to develop a risk classification based on the combination of all (potentially) relevant risk factors. Unfortunately, currently available epidemiological and clinical studies mainly provide information on the impact of single risk factors and are therefore less useful in the day-to-day management of LUTS/BPH patients for whom the total risk is determined by the combination of different clinical variables. As a first step to develop a risk classification that can be used at the patient-specific level, we conducted a panel study in which international experts on LUTS/BPH assessed the risk of disease progression for a large number of hypothetical patients.
Methods
The assessment of risk profiles was conducted within the framework of a larger study on the appropriateness of LUTS/BPH treatments 9 using the RAND Appropriateness Method (RAM). 10 In that study, a panel of 12 urologists from eight countries in Europe and North and South America assessed the appropriateness of seven common treatments for LUTS/BPH for 243 different patient scenarios. These scenarios were based on the permutation of the values of several clinical variables, considered by the panel as most relevant risk factors for disease progression. Selection of variables was based on an extensive literature review 11 and the opinions of the panellists about their relevance for treatment choice in daily clinical practice. The final set of clinical variables and their cutoff points is shown in Table 1 . In an earlier phase of this study, age was also included as a potentially relevant risk factor. 12 As this variable proved to be irrelevant to the judgement of risk progression after a first assessment by the panel, it was excluded from further analyses. Panellists were asked to attribute a risk score for disease progression to each of the patient scenarios. The 5-point scale that was used for this purpose ranged from 1 (very low) -5 (very high). Risk of disease progression was defined as the occurrence of any of the following events in the next 1-4 years: symptom deterioration experienced as significant by the patient and/or, AUR, overflow incontinence or any other serious complications, clearly due to BPH and/or, need for invasive treatment.
As there are yet no absolute cutoff points for the risk of disease progression, 11 the risk score had to be considered as an ordinal scale in which consecutive marks represent a higher risk of disease progression. Agreement on risk assessment for each patient scenario was calculated using the cutoff point such that X8 panellists had the same score. The relation between risk scores and clinical variables was investigated using logistic regression analysis.
Results
All panellists (n ¼ 12) returned the appropriateness assessments and risk scores. Few panellists did not complete a small part of the scores because they believed that the associated scenarios represented patients unlikely to have LUTS/BPH. Since no consensus existed on the exclusion of particular scenarios and the quantitative impact was limited (maximum of two out of 12 missing scores for 23% of the scenarios), we decided to include all scenarios, correcting the figures for missing data. Table 2 shows the extent of agreement between panellists. Using the subdivision into five categories, Table 3 . For all variables, the coefficients were positive and in the expected direction. Considerable PVR (4150 ml), severe symptoms (total International Prostate Symptom Score (I-PSS) 20-35) and poor Q max (o10 ml/s) showed the highest contribution to a risk score X3.0. No meaningful interactions were found, indicating that the impact of the various risk factors is merely cumulative. This cumulative effect is illustrated in Figure 1 . It can be seen that the impact of moderate 'unfavourable' factors on the risk score is very low, but that the combination with severe abnormalities, particularly high PVR, severe symptoms and poor Q max , considerably increases the probability of an elevated risk (risk score X3.0). Albeit the impact of high PVR and poor Q max was somewhat higher than that of severe symptoms, additional analyses using higher cutoff points for an elevated risk (risk score X3.5 and X4.0) showed similar patterns.
Discussion
Although several epidemiological and clinical studies have substantially increased our knowledge about the risk of disease progression in patients with LUTS/BPH, [1] [2] [3] [4] [5] [6] [7] their results are of limited usefulness for daily clinical practice. Most studies focused on the impact of single risk factors but practising doctors are faced with patients The regression results show the impact of each factor in comparison to a reference patient, having no unfavourable conditions (total I-PSS 0-7, prostate volume o30 ml, PSAo1.4 ng/ml, Qmax 415 ml/s, PVR o50 ml). Figure 1 Cumulative effect of different risk factors on the risk score, probabilities based on logistic regression analysis, and values calculated against a reference patient having no unfavourable conditions (left column).
Risk factors for disease progression in LUTS/BPH FC Lowe et al often representing combinations of several 'unfavourable' conditions. This study explored the relative contribution of various clinical variables to the risk of disease progression for LUTS/BPH as perceived by a panel of international experts. Although the absolute agreement on risk classification for different patient profiles was modest, the regression analysis made clear that there is good consensus that particular (combinations) of risk factors constitute a higher risk of disease progression than do others. It appears that the impact of considerable PVR (4150 ml), poor Q max (o10 ml) and severe symptoms (total I-PSS 20-35) are the most dominant factors predicting an elevated risk of disease progression. Their impact seems to be merely cumulative, and no meaningful interaction effects were found that suggest that the simultaneous presence of particular risk factors has an additional effect. The only clinical trial that included all risk factors we took into consideration is the Medical Therapy Of Prostatic Symptoms (MTOPS) trial, 4, 6 comparing different types of medication with placebo in 3,047 LUTS/BPH patients for an average period of 4.5 y. Patients who received placebo (n ¼ 737) were more likely to experience clinical progression (rise of total I-PSS X4 points or the development of AUR, urinary incontinence, recurrent urinary tract infections/urosepsis or renal insufficiency) when they were older (X62 y), had a low Q max (o10.6 ml/s), a large prostate volume (X31 ml), increased PSA (X1.6 ng/ml) and/or a high PVR (X39 ml). The development of AUR seemed to be affected by a large prostate volume and high PSA. Baseline symptom severity seemed to be important for symptomatic progression and the need of invasive therapy. Our results are partly in line with these figures. The most important difference is the fact that our study did not reveal age as an important risk factor. This may be due to the fact that age is strongly correlated with symptom severity. In addition, prostate volume and PSA appeared to be of less importance than PVR, symptoms and Q max . This is probably to be ascribed to differences in the definitions used. The MTOPS study showed that prostate volume and PSA are mainly predictive for the risk of developing AUR, whereas the definition used in our study was much broader (including also symptomatic progression and need of invasive therapy). The results of our study are very much in line with questionnaires assessing the opinion of urologists with regard to risk factors of disease progression. These clearly show that a high PVR, poor Q max and increased symptom severity, are considered to be of major importance for determining the risk of progression in individual LUTS/BPH patients. 13, 14 As such, these data can be seen as complimentary to the findings of clinical trials and epidemiological studies. However, the subjective nature of the risk assessments necessitates further research into the predictive value of risk profiles for disease progression and into their relevance for treatment choice.
